Evaluation of seed storage-protein gene 5' untranslated regions in enhancing gene expression in transgenic rice seed.
5' untranslated regions (UTRs) are important sequence elements that modulate the expression of genes. Using the β-glucuronidase (GUS) reporter gene driven by the GluC promoter for the rice-seed storage-protein glutelin, we evaluated the potential of the 5'-UTRs of six seed storage-protein genes in enhancing the expression levels of the foreign gene in stable transgenic rice lines. All of the 5'-UTRs significantly enhanced the expression level of the GluC promoter without altering its expression pattern. The 5'-UTRs of Glb-1 and GluA-1 increased the expression of GUS by about 3.36- and 3.11-fold, respectively. The two 5'-UTRs downstream of the Glb-1, OsAct2 and CMV35S promoters also increased GUS expression level in stable transgenic rice lines or in transient expression protoplasts. Therefore, the enhancements were independent of the promoter sequence. Real-time quantitative RT-PCR analysis showed that the increase in protein production was not accompanied by alteration in mRNA levels, which suggests that the enhancements were due to increasing the translational efficiencies of the mRNA. The 5'-UTRs of Glb-1 and GluA-1, when combined with strong promoters, might be ideal candidates for high production of recombinant proteins in rice seeds.